ABSTRACT
INTRODUCTION
Dietary fiber is an important part of a health promoting diet. Basically the term dietary fiber refers to some complex carbohydrates and lignin found in plants, which are undigested by human alimentary tract enzymes (Southon, 2000) . Although dietary fiber is not digested in the small intestine, and absorbed into the body, it is linked with healthful diet because of its protective role against many chronic diseases (Goldman et al, 1999) .
Dietary fiber is fermented by bacteria in the large intestine leading to the formation of shortchain fatty acids, which acidify the colonic content resulting in water retention and feacal bulking complex which promotes laxation. It gives a feeling of satiety, slows down the appearance of post prandial glucose levels in the blood leading to a gentle rise in blood sugar, (Wolever and Jenkins 1993) . Dietary fiber also enhances stable blood sugar levels which allow less demand on the insulin mechanism, that is needed to convert sugar from the blood into usable energy. It helps weight control by delaying the return of hunger, promotes good intestinal health by increasing viscosity of intestinal contents, bowel motility and decreases transit period through the intestinal tract, which may help in reducing colon and rectal cancers and also diverticulosis (Goldman et al, 1999) . It binds bile acids and lipid substances such as cholesterol and promotes their excretion thereby lowering the plasma cholesterol and reducing the risk of heart disease (Goldman et al, 1999) .
The main components of dietary fiber are cellulose, hemicellulose, hexosans, pectin substances, gums, mucilages and lignin. Dietary fiber is present in all foods of plants origin. The best sources are whole fruits, vegetables, cereal grains and legumes (Wagovich, 2000) .
There is increasing epidemiological evidence that population groups which consume reasonable amounts of dietary fiber (20 -35g / day) have lower risk of a number of chronic diet-related diseases such as diverticular disease, coronary heart disease, obesity, type 2 diabetes mellitus, gall stone, colonic carcinoma, hyperlipidaemia, constipation, haemorrhoids and irritable bowel syndrome (Cummings et al, 1997) . Studies have also shown the important role of dietary fiber in the management of these chronic diseases (Bantle et al, 1983 , Toma et al, 1988 , Rimmet et al, 1996 .
The study of Mbofung and Atinmo (1984) indicates high dietary fiber consumption by urban and rural Yoruba Nigerian women. Other reports also indicate that older adults are often plagued with chronic diseases that have nutrition origin which are associated with inadequate intake of dietary fiber (Cumming et al, 1997; Williams, 1999) . Good food habits and lifestyles that can prevent or reduce the occurrence of diet related chronic diseases need to be established early in life as it may become more difficult to change such habits later in life.
The objective of the study was to analyze the dietary fiber content of students' diets, determine their dietary fiber intake and establish the adequacy of their dietary fiber intake.
MATERIALS AND METHODS
The study was carried out in the Department of Human Nutrition, University of Ibadan. Out of a total student population of 120 students, only twenty-four students made up of 12 males and 12 females, aged 19 to 30 years volunteered to take part in the study after the implication had been explained to them.
Food Consumption Survey
The direct weighing (recipe) method was used for the survey. The food consumption survey of each student was measured for two week days and one weekend day with the use of a sensitive 5.0kg salter scale calibrated at intervals of 20g. The investigators visited the subjects before each meal was served to record the weight of the empty plate and of each food item served separately. The weight of each food consumed was recorded and the leftover was subtracted from the weight of food served to obtain the actual food intake of the subjects. Before each weight was taken, the scale was always zeroed. The reading of the scale was read with the investigator right in front of the scale to avoid error due to parallax. Similar sizes of snacks consumed by the subjects between meals were weighed and recorded. A known weight of the duplicate sample of each food item consumed was taken and analysed for moisture using AOAC method (1984) and total dietary fiber content determined as neutral detergent fibre using the method of Reinhold and Garcia (1979) . The dietary fibre intake of each subject was calculated from the food intake data and the dietary fibre percentage of each of the diet components. The data obtained was analysed using means with its standard deviation and percentages by SPSS computer version 6.1.
RESULTS
The foods eaten by the students consisted of cereal, legumes and nuts, roots and tubers as well as vegetable and fruits based foods. The fiber content of the foods ranged from 0.9 + 0.3g/100g in 'eba' to 10.5 + 1.0g/100g in fresh cooked maize while the moisture content ranged from 2.4 + 0.3/ 100g in roasted groundnut to 95.1 + 0.1g/100g in okro soup. The major sources of fiber from the cereal based foods eaten by the students were fresh cooked maize (10.5 + 1.0g/100g), white bread (9.3g + 0.7g/100g), noodles (6.0 + 0.2g/100g) and spaghetti (5.7g + 0.2g/100g). Within the rice based foods, Jollof rice had higher moisture (74.9 + 2.1/100g) and lower fiber content of 2.6 + 0.3/100g than cooked white rice or fried rice which had moisture content of 66.4 ± 1.5g/100g and 63.9 + 1.8g/100g and fiber content of 2.8 + 0.2g/100g and 3.2 ± 0.6g/100g respectively. Jollof rice also had the least fiber and the highest moisture content among the cereal based foods (Table 1) .
The legume foods eaten by the subjects were cooked cowpea and steamed seasoned cowpea pudding called 'moinmoin'. Cooked cowpea had higher fiber (5.2 ± 0.4g/100g) and moisture (71.0 ± 1.6/100g) content than the steamed seasoned cowpea pudding 'moinmoin' which had 4.0 ± 0.5g/100g fiber and 69.5 ± 2.0g/100g moisture respectively. Varieties of cassava products were eaten more than other roots and tubers based foods by the subjects (Table 3) . Among the cassava products, cassava 'fufu' had higher fiber content (2.8 ± 0.5g/100g) than cassava 'amala' (2.1 ± 0.3/100g) or cassava 'eba' (0.9 ± 0.3/100g). Among the soups eaten by the subjects, melon soup had the least moisture (36.4 ± 1.1%) while the highest fiber content of 9.9 ± 0.2% was from the bitter leaf in melon stew. The only fruit taken by some of the subjects was apple (Table 4) . In Table 5 the cereal based foods contributed the highest dietary fiber (47.8% for males and 58.2% for females) while fruits and vegetables contributed the least amount of 10.6% and 9.7% to the dietary fiber intake of the male and female students respectively. The dietary fiber intake of the subjects according to their sex (Table 6) indicates an average fiber intake of 54.2g/day by the male and 40.5g/day by the female. The difference was statistically significant (p<0.05). Such intakes satisfied 180% and 135% of the recommended dietary allowance of 30g for the fiber intake of adult male and female respectively (Cummings et al, 1992) . Roots, tubers and plantain 13.4 ± 6.8 8.3 ± 3.5
Legumes and nuts 9.2 ± 4.3 4.7 ± 2.7
Vegetables and fruits 5.7 ± 2.9 3.9 ± 2.1 Total 54.2 ± 13.7 40.5 ± 8.5 
DISCUSSION
The study showed that cereal based foods were the major sources of fiber in the students diets. Rice in form of jollof rice had higher moisture content and less fiber than cooked plain white rice. The less fiber and more moisture in jollof rice than cooked plain white rice and fried rice could be due to the fact that jollof rice was cooked softer than plain white rice or fried rice. Also cooked cowpea had higher moisture content and more fiber than 'moinmoin' which was prepared from hulled cowpea but with similar ingredients. Cassava meal (eba) had more moisture content and less fiber than cassava 'amala' or 'cassava' 'fufu'. The consistency of 'eba' usually depends on the preference of the consumer.
Although the male subjects took more dietary fiber (54.2 ± 13.7g) in their diets than the females, (40.5 ± 8.5g), the fiber intake of all the subjects was high. These findings confirm the previous reports that fiber intake among populations in developing countries is high and much more than in the developed countries (Bingham et al, 1979, Mbofung and Atinmo, 1984; Kasper and Rasbat, 1986) . The quantity of fiber consumed by the subjects was more than 200% of the 13.4g/day reported by Marlett and Bokram (1981) for a group of American undergraduates and 100% more than the 20 -22g/day reported by Bingham et al (1979) and Kasper and Rasbast (1986) for the British population and the 15.0g by Alaimo et al (1994) for the American adult population.
The high fiber intake of the students could be because cereals, roots and tubers are the main staple foods in Nigeria. They are grown in large quantity, and are more accessible and cheaper than refined foods. The high levels of fiber intake observed in this study has further provided another evidence for claims hitherto made that Nigerian diets are high in fiber (Mbofung and Atinmo 1984) . Another point of note is that cereal based foods contributed the highest while fruits and vegetables contributed the lowest amounts of fiber in the diet of the students. This was because cereals in form of maize was consumed in large amount because fresh maize was in season during the study while, fruits and vegetables were not regularly eaten. Also very little amounts of vegetable in soup was served with the starchy staples of the students. The high fiber intake of these subjects is expected to confer on them some protection against chronic diseases such as coronary heart disease, diabetes, diverticular diseases, colon cancer, obesity and hypertension.
It is necessary to draw the attention of the subjects to the need to include more fresh fruits and vegetables in their diets in order to have maximum health benefits of adequate fiber intake.
